PNEUMATIC SUSPENSION APPARATUS FOR A VEHICLE SEAT 


TECHNICAL FIELD 
The present invention is related to the field of vehicle seating. More specifically, this 
disclosure presents a pneumatic suspension apparatus to improve the comfort of vehicle 
seating while reducing fatigue. 

BACKGROUND 

Often people spend a great deal of time seated each day on seats with little or no 
suspension. As a resuh the person must endure a great deal of physical discomfort, and 
each seating can contribute to fatigue. Each seating can vibrate the back or other parts of 
the body. Seat designers have attempted to design seats in many different ways to 
improve comfort and decrease fatigue. One of many areas where this is appUcable is 
motorcycles. The typical motorcycle ride lasts for several hours, and very often several 
days covering hundreds of miles. The rider is subject to physical discomfort and fatigue. 
Motorcycle comfort has improved dramatically in recent years, and now many features 
are available which keep riders comfortable during long-distance rides. Modem 
advanced suspension systems have assisted in this regard, resulting in a smooth, 
improved ride during prolonged trips. 

Most motorcycles incorporating extensive suspension systems, termed "soft tail" 
motorcycles, vary in appearance from motorcycles without suspension systems, known a 
"hard tail" motorcycles. Hard tail motorcycles offer a more rugged body look but have 
no provision for adding comfort to the rider. Many motorcycle enthusiasts desire the 
look of a hard tail motorcycle coupled with the comfort benefits of a suspension system. 
The present invention provides a means for adapting a vehicle seat into a more 
comfortable riding vehicle through the attachment of a pneumatic suspension apparatus 
beneath the seat. 
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Infonnation relevant to attempts to address these problems can be found in U.S. Patent 
Numbers 4,681,292; 6,193,005; 3,736,020; 4,563,038; and 5,634,685. However, each 
one of these references suffers from one or more of the following disadvantages: 
suspension systems using shock absorbers, springs, or air bags must be built into the 
frame or chassis which distracts from the rugged look and is also expensive; shock 
absorbers with height adjustment mechanisms are inserted between the frame and the 
seat, which are complicated and expensive; or inflatable/deflatable seat cushions are built 
into the seat cushion or attached to the top surface of the seat, which are limited in 
reducing the fatigue. 

A need exists in the art to offer a simple, comfortable vehicle seat with reduced rider 
fatigue. Therefore, it would be desirable to provide a means for adapting a vehicle seat to 
be comfortable, allowing the rider to enjoy reduced fatigue. This is especially applicable 
for motorcycle enthusiasts who would like the look of a hard tail motorcycle, with a more 
rugged body look, coupled with the comfort benefits of a pneumatic suspension apparatus 
for adding comfort to the rider. 


SUMMARY OF THE INVENTION 
It is a primary aspect of this invention to provide a pneumatic suspension apparatus to 
improve the comfort of vehicle seating while reducing fatigue. In addition, the 
pneumatic suspension apparatus provides a means for adapting a hard tail motorcycle into 
a more comfortable riding vehicle through the attachment of a pneumatic suspension 
apparatus beneath the seat. 

This invention in one embodiment comprises a pneumatic suspension apparatus which 
dampens the vibrations between a vehicle frame and a vehicle seat. The pneumatic 
suspension apparatus comprises at least one pneumatic bag for being attached with a 
vehicle between the vehicle frame and the vehicle seat wherein the at least one pneumatic 
bag dampens the vibrations between the vehicle frame and the vehicle seat; a bag 
pneumatic line, comprising a first end of the bag pneumatic line and a second end of the 
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bag pneumatic line, with the first end of the bag pneumatic line pneumatically connected 
with the pneumatic bag; a regulator pneumatically connected with the second end of the 
bag pneumatic line wherein the regulator adjusts the pneumatic pressure of the at least 
one pneumatic bag; a reservoir pneumatic line, comprising a first end of the reservoir 
pneumatic line and a second end of the reservoir pneumatic line, with the first end of the 
reservoir pneumatic line pneumatically connected with the pneumatic bag; and a 
reservoir pneumatically connected with the second end of the reservoir pneumatic line 
wherein the reservoir supplies inflation of the at least one pneumatic bag. 

Another embodiment may further include a compressor; and a compressor pneumatic 
line. The compressor pneumatic line includes a first end of the compressor pneumatic 
line and a second end of the compressor pneumatic line. The first end of the compressor 
pneumatic line is pneumatically connected with the compressor and the second end of the 
compressor pneumatic line is pneumatically connected with the reservoir. The 
compressor pressurizes the reservoir. 

In yet another embodiment, the present invention may further comprise an upper 
mounting plate for being attached with a vehicle between the vehicle seat and the at least 
one pneumatic bag; and a lower mounting plate for being attached between tiie at least 
pneumatic bag and the vehicle fi:ame. 

Still another embodiment may include a pneumatic suspension apparatus wherein the 
upper mounting plate is for being conventionally attached with the vehicle seat witii 
fasteners, the upper mounting plate is further attached with the pneumatic bag by means 
of a threaded rod in tiie upper portion of tiie pneumatic bag that extends tiirough an 
aperture in the upper mounting plate, and an upper nut is tightened to secure the 
pneumatic bag with tiie upper mounting plate. The lower mounting plate is for being 
attached witii the pneumatic bag by means of a threaded tube in the lower portion of tiie 
pneumatic bag passing through an aperhire in the lower mounting plate, a lower nut 
below tiie lower mounting plate is tightened to firmly secure the pneumatic bag with tiie 
lower mounting plate, and tiie lower mounting plate is fiirtiier bolted to tiie vehicle frame. 
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The first end of the bag pneumatic line is pneumatically connected with the threaded 
tube. 

Another embodiment of the present invention comprises a pneumatic suspension 
apparatus which dampens the vibrations between a vehicle frame and a vehicle seat. The 
pneumatic suspension apparatus comprising: at least one pneumatic bag for being 
attached with a vehicle between the vehicle frame and the vehicle seat wherein the at 
least one pneumatic bag dampens the vibrations between the vehicle frame and the 
vehicle seat; a bag pneumatic line, comprising a first end of the bag pneumatic line and a 
second end of the bag pneumatic line, with the first end of the bag pneumatic line 
pneumatically connected with the pneumatic bag; a regulator pneumatically connected 
with the second end of the bag pneumatic line wherein the regulator adjusts the 
pneumatic pressure of the at least one pneumatic bag; a compressor pneumatic line, 
comprising a first end of the compressor pneumatic line and a second end of the 
compressor pneumatic line, with the first end of the compressor pneumatic line 
pneumatically connected with the pneumatic bag; and a compressor pneumatically 
connected with the second end of the compressor pneumatic line wherein the compressor 
supplies inflation of the at least one pneumatic bag. 

BRIEF DESCRIPTION OF THE DRAWINGS 
These and other features, aspects, and advantages of the invention will become better 
understood with regard to the following description, appended claims, and accompanying 

drawings where: 

FIG. 1 depicts a pneumatic suspension apparatus according to the present invention 
where the pneumatic suspension apparatus is for being attached with a hard tail 
motorcycle; 

FIG. 2 is a detailed view of one embodiment of the pneumatic suspension apparatus of 
the present invention; 

FIG. 3 is a detailed view of another embodiment of the pneumatic suspension apparatus 
of the present invention depicting a single pneumatic bag installation; 
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FIG. 4 depicts a pneumatic suspension apparatus according to the present invention 
where the pneumatic suspension apparatus is for being attached with a tractor; and 
FIG. 5 depicts a pneumatic suspension apparatus according to the present invention 
where the pneumatic suspension apparatus is for being attached with a boat. 

DETAILED DESCRIPTION 
The present invention relates to the field of vehicle seating. More specifically, this 
disclosure presents a pneumatic suspension apparatus to improve the comfort of vehicle 
seating while reducing fatigue. The following description is presented to enable one of 
ordinary skill in the art to make and use the invention and to incorporate it in the context 
of particular applications. Various modifications, as well as a variety of uses in different 
applications will be readily apparent to those skilled in the art, and the general principles 
defined herein may be applied to a wide range of embodiments. Thus, the present 
invention is not intended to be limited to the embodiments presented, but is to be 
accorded the widest scope consistent with the principles and novel features disclosed 
herein. 

The present invention is useful for improving the comfort of vehicle seating while 
reducing fatigue by using a pneumatic suspension apparatus. There are many 
applications for this invention such as providing a comfortable riding seat on a variety of 
vehicles. Vehicles could include, but are not limited to motorcycles, lawn tractors, boats, 
fork lift trucks, soap box racers, and all terrain vehicles. One application of the present 
invention includes adapting a hard tail motorcycle into a more comfortable riding vehicle 
through the attachment of the pneumatic suspension apparatus beneath the seat. 

Referring now to the drawings wherein like reference numerals designate identical or 
corresponding parts throughout the several views, an overview of one embodiment of the 
invention is shown in FIG. 1. A vehicle fimie 1 that is depicted is attached directly with 
a vehicle axle. The vehicle firame 1 does not have a suspension system. There are no 
shock absorbers or springs to dampen the road vibrations. Therefore, the rider or the 
passenger's body absorbs the road vibrations. In this configuration, normally a vehicle 
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seat 2 is mounted directly on the vehicle frame 1. However, the present invention inserts 
a pneumatic suspension apparatus 3 between the vehicle frame 1 and the vehicle seat 2. 
Pneumatic is defined for the present invention as compression of a compressible gas that 
includes but is not limited to air, nitrogen, and carbon dioxide. The pneumatic 
suspension apparatus 3 dampens the road vibrations transferred between the vehicle 
frame 1 and the vehicle seat 2, thus reducing the physical discomfort. 

Another embodiment of the present invention is shown in FIG. 2. The pneumatic 
suspension apparatus 3 comprises at least one pneumatic bag 4 for being attached with a 
vehicle between the vehicle frame 1 and the vehicle seat 2. FIG. 2 depicts a dual 
pneumatic bag installation. However, the number of pneumatic bags 4 may vary 
depending on the application. The pneumatic bag 4 dampens the vibrations between the 
vehicle frame 1 and the vehicle seat 2. The pneumatic bag 4 may be a standard air 
bellows or a custom air bellows. The pneumatic bag 4 has many advantages over shock 
absorber or fluid cylinders used in vehicles in the past. For example, the pneumatic 
pressure in the pneumatic bags 4 can be adjusted while the vehicle is on the move. If the 
pneumatic pressure within the pneumatic bag 4 is increased, the ride will be stiffer. If the 
pneumatic pressure within the pneumatic bag 4 is decreased, the ride will be softer. 
Shock absorbers have inherent friction and drag problems which reduce the 
responsiveness of the piston and shaft within the shock absorber to rapid directional 
changes. Because the pneumatic bags 4 do not have a shaft and piston arrangement, there 
is no inherent drag or fiiction and therefore the responsiveness of the pneumatic bags 4 to 
rapid directional changes is much quicker. A bag pneumatic line 5 is pneumatically 
connected between the pneumatic bag 4 and a regulator 6. Pneumatically connected is 
the connection of one end of a pneumatic line, which can be an air hose or air line, 
connected with a pneumatic bag, regulator, reservoir, or compressor, wherein the 
connection can withstand the operating pressure between the pneumatic line and the 
pneumatic bag, regulator, reservoir, or compressor. The bag pneumatic line 5 includes a 
first end of the bag pneumatic line 5 and a second end of the bag pneumatic line 5, with 
the first end of the bag pneumatic line 5 pneumatically connected with the pneumatic bag 
4. The second end of the bag pneumatic line 5 is pneumatically connected with the 
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regulator 6. The first end of the bag pneumatic line 5 may tee off to pneumatically 
connect additional pneumatic bags 4 when there are more than one pneumatic bag 4 used 
in the application. The bag pneumatic line 5 is a standard air line or air hose that can 
withstand the operating pressure between the pneumatic bag 4 and the regulator 6 for the 
particular application. The regulator 6 adjusts the pneumatic pressure of the pneumatic 
bag 4. The regulator 6 has a conventional means for selecting the adjustment of the 
pneumatic pressure for the pneumatic bag 4 typically this is an adjustable knob. A 
reservoir pneumatic line 7 is connected between the regulator 6 and a reservoir 8. The 
reservoir pneumatic line 7 includes a first end of the reservoir pneumatic line 7 and a 
second end of the reservoir pneumatic line 7. The first end of the reservoir pneumatic 
line 7 is pneumatically connected with the regulator 6. The second end of the reservoir 
pneumatic line 7 is pneumatically connected with the reservoir 8. The reservoir 
pneumatic line 7 is an air line or air hose that can withstand the operating pressure 
between the regulator 6 and the reservoir 8 for the particular application. The reservoir 8 
is used to pressurize the pneumatic bag 4. 

Another embodiment of the present invention further comprises a compressor 9 and a 
compressor pneumatic line 10 that is pneumatically connected between the compressor 9 
and the reservoir 8. The compressor pneumatic line 10 includes a first end of the 
compressor pneumatic line 10 and a second end of the compressor pneumatic line 10. 
The first end of the compressor pneumatic line 10 is pneumatically connected with the 
compressor 9. The second end of the compressor pneumatic line 10 is pneumatically 
connected with the reservoir 8. The compressor 9 is used to pressurize the reservoir 8. 
Optionally, the compressor 9 may be used in place of the reservoir 8 in desired 
applications. The wiring and the voltage for the compressor 9 are conventional 
depending on the application. 

Yet another embodiment of the present invention further includes an upper mounting 
plate 11 for being attached with a vehicle between the vehicle seat 2 and the pneumatic 
bag 4 and a lower mounting plate 12 for being attached between the pneumatic bag 4 and 
the vehicle frame 1. 
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Another embodiment of the present invention is depicted in FIG. 2 wherein the upper 
mounting plate 11 is for being conventionally attached with a vehicle with the vehicle 
seat 2 with fasteners that include but are not limited to rivets, bolts, or screws. The upper 
mounting plate 11 is further attached with the pneumatic bag 4 by means a threaded rod 
in the upper portion of the pneumatic bag 4 that extends through an aperture in the upper 
mounting plate 11 and is tightened with an upper nut 20 to secure the pneumatic bag 4 
with the upper mounting plate 11. The lower mounting plate 12 is for being attached 
with the pneumatic bag 4 by means of a threaded tube in the lower portion of the 
pneumatic bag 4 passing through an aperture in the lower mounting plate 12. A lower 
nut 22 below the lower mounting plate 12 is tightened to firmly secure the pneumatic bag 
4 with the lower mounting plate 12. The lower mounting plate 12 is further fastened with 
the vehicle frame 1. The first end of the bag pneumatic line 5 is pneumatically connected 
with the threaded tube. This embodiment can be a bolt-on kit with all the necessary parts 
for the application such as a "hard tail" motorcycle, tractor or bass boat application. 

FIG. 3 depicts a single pneumatic bag 4 installation. This particular embodiment 
comprises the pneumatic bag 4 and the regulator 6. The bag pneumatic line 5 is 
pneumatically connected between the pneumatic bag 4 and the regulator 6. The reservoir 
8 is pneumatically connected with the regulator 6. The reservoir pneumatic line 7 is 
pneumatically connected between the regulator 6 and the reservoir 8. An option for this 
embodiment and other embodiments further comprises a compressor 9 pneumatically 
connected with the reservoir 8. A compressor pneumatic line 10 is pneumatically 
connected between the compressor 9 and the reservoir 8. Another option for this 
embodiment and other embodiments further comprises the upper mounting plate 11 for 
being attached with a vehicle between the vehicle seat 2 and the pneumatic bag 4 and the 
lower mounting plate 12 is for being attached with a vehicle between the pneumatic bag 4 
and the vehicle frame 1. 

FIG. 4 depicts a pneumatic suspension apparatus 3 according to the present invention 
where the pneumatic suspension apparatus 3 is for being attached with a tractor. The 

Page 8 of 13 
10/8/2003 
NA-OI 


pneumatic suspension apparatus 3 is attached between the vehicle frame 1 and the vehicle 
seat 2 as previously described. FIG. 5 depicts a pneumatic suspension apparatus 
according to the present invention where the pneumatic suspension apparatus is for being 
attached with a boat. The pneumatic suspension apparatus 3 is also attached between the 
5 vehicle frame 1 and the vehicle seat 2 as previously described. 
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